collected, the association between illness and atmospheric smoke appeared to be independent of smoking within the home.
After allowing for the effects of age, social class, population density, type of fuel used for cooking in the home, and season of examination, the prevalence of respiratory illness in both sexes was positively associated with the levels of smoke over the range of annual means 8 to 51 ,ug/m3 (p -.005) . No relation was found between illness and annual means of S02 ranging from 12 to 114 ,ug/m3. Similar results were found in other years, and in 1977, when information on tobacco smoking at home was collected, the association between illness and atmospheric smoke appeared to be independent of smoking within the home.
The levels of smoke were much lower than those at which effects on health have previously been reported so the association is unlikely to be causative. We postulate that higher levels of atmospheric pollution at an earlier period in some areas may have predisposed children living there to respiratory illness during their primary school years. Alternatively, some other characteristics of the polluted areas may explain the findings.
The levels of atmospheric smoke and sulphur dioxide (SO2) have been declining over several decades in the United Kingdom' and during the 1960s it appeared that the effects of pollution on respiratory illness in children might be disappearing.2 3 While the levels of pollution declined further in later years, a study was conducted to investigate the effect on health from low levels of pollution.
A national sample of primary schoolchildren from England and Scotland was examined from 1973 to 1977. Children aged 6 to 11 were studied because they have previously been shown to be susceptible to the effects of smoke and S02 and their history of exposure to pollution is likely to be less varied than that of adults. Very few children of these ages smoke tobacco or are exposed to occupational pollutants and they have had less time in which to move home than adults.
The study had two main aims: firstly, to examine cross-sectionally the relation between the prevalence of respiratory illness and annual levels of pollution in the study areas, and secondly, to examine over time the relation between changes in health and changes in levels of pollution within areas. than older children and higher in Social Classes IlIb to V than in classes I to IIIa (Table 3) . Statistically significant associations were found in girls but not boys. The prevalence rate of three or more respiratory conditions showed similar associations to age and social class. Small differences in age were found between the areas which might have interfered with the relations between respiratory illness and pollution observed in Tables 1 and 2 , and social class may well have affected the results because a higher proportion of children from Social Classes IIIb to V came from the high than from the low polluted areas. The association between social class and levels of S02 is illustrated in Table 4 . Several other variables were considered in the analyses because there was a possibility that they were associated with both respiratory illness and pollution. The type of fuel used for cooking in the home was studied because in 1973k and 197710 the prevalence of respiratory illness was found to be higher in homes where gas was used for cooking than in homes where electricity was used. Population density was taken into account because the levels of pollution tended to be higher in urban areas where there was also expected to be more overcrowding and poorer social conditions than in rural areas. Lastly, we decided to include the season when the children were examined in each area. All Scottish areas were studied in the autumn, whereas most areas from northern England were visited in the summer, so regional characteristics may have caused differences found which depended on season of examination. In areas visited in the summer the prevalence rate was higher in areas with high levels of smoke than in areas with low levels (p -0.05). This was not found in areas visited in the autumn. In neither sex did the prevalence of one or more respiratory conditions appear to be related to levels of S02.
The prevalence rate of three or more respiratory conditions in boys and girls was associated with few variables in the analysis (Table 6 ) but the rate did tend to be higher in younger than older children and higher in girls from Social Classes IlIb and IV to V than in those from classes I to Illa, as had been found for the prevalence of one or more respiratory conditions. In areas visited in the summer, a positive association was found between the prevalence of three or more respiratory conditions and winter levels of smoke in boys (p <0.05) but not girls. In neither sex were the levels of S02 related to the prevalence rate of three or more respiratory conditions.
ADDITIONAL ANALYSES
It was possible that some characteristics of, the children's homes or study areas other than those considered above may have biased the results towards finding an association between respiratory illness and levels of smoke. Consequently the analysis was extended to include an assessment of effects on health from overcrowding, type of heating fuels in the home, weather conditions, and the proportion of association between respiratory illness and smoke was discounted because it had been found only in girls, but the prevalence of three or more respiratory conditions had not been investigated at that stage.
Apart from smoke, only age and social class showed marked significant associations with the prevalence of respiratory illness. No association was found between respiratory illness and gas cooking, unlike the findings in other years,9 10 but it had not been possible with restricted space in the computer program to study this association in greater detail. In previous analyses the association was most consistent in urban areas only.
The results seem to support an association between respiratory illness and levels of smoke despite certain inconsistencies. The association was found only in areas visited in the summer but these areas had higher levels of pollution than areas visited in the autumn. Although the association between respiratory illness and levels of smoke might appear to be inconsistent between the sexes, the size of the association measured by the regression coefficients did not differ significantly between the sexes. The strength of the association appeared to be greater for the prevalence of three or more respiratory conditions than for the prevalence of one or more conditions, particularly in boys. However, this might be expected if the presence of three or more conditions provided a measure of severe illness and children with severe illness were more sensitive to the effects of pollution.
However If some portion of the children's respiratory illness was due to contemporaneous pollution it was at much R. J. W. Melia, C. du V. Florey, and A. V. Swan lower levels than would have been expected from the results of previous studies. In primary schoolchildren from Sheffield, England, the prevalence rates of respiratory conditions were compared between areas of the city with different levels of atmospheric pollution.23 The prevalence rates in 5-year-olds were significantly higher in areas with high levels of pollution than in areas with low levels over the range of annual means 97 to 301 ,ug/m3 for smoke and 123 to 275 ,g/m3 S02. However, when the children were re-examined four years later, the difference in prevalence rates between the areas was no longer significant, possibly because the annual means of the clean area and the three polluted areas (combined by weighting of the averages according to the number of children in each area) had declined, so that the annual means were respectively 48 and 140 ug/m3 for smoke, and 94 and 180,g/m3 for SO2. The higher levels of smoke were almost three times the maximum levels of 50*5 ,ug/m3 measured in the national study during 1975.
In other studies in the United Kingdom no relation has been observed between respiratory illness and winter mean levels of pollution above or within the range of levels studied here. In one study of families in a suburb of London no difference in the prevalence of illness was found between two areas in which the average winter mean levels of smoke from 1962 to The results of this study also conflict with findings from abroad2224 and with the air quality standards of the World Health Organisation.12 In the WHO review it was felt that the effects of smoke on respiratory illness in the general population had not been found below an annual mean of 100 ,ug/m3 for both smoke and SO2.12 It was recommended as a long-term goal that the annual means for both pollutants should not exceed 40 to 60 ,tg/m3. The maximum level of smoke studied here was within that range and although the annual mean for S02 of 1 14-1 ,ug/m3 in 1975 exceeded the range the levels of S02 appeared to be unrelated to health.
In conclusion, the evidence from the epidemiological literature suggests that the association found between respiratory illness and levels of smoke in 1975 was unlikely to be caused by the levels measured during the year of investigation.
As the levels of pollution had been declining in the United Kingdom before 1975' past high levels of
